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(54) SPARKER FOR AIR BAG SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sparker 
for an air bag system having high operability and 
reducing its weight. 

SOLUTION: A condenser and an integrated circuit 
are mounted in the sparker for the air back system 
utilizing bus lines 10, 1 1. As the integrated circuit 
is provided with an impedance converting circuit 
between the bus lines 10, 11 and a rectification 
circuit, the condenser of large capacity (nF order) 
can be charged with small load capacity (pF order). 
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[§f** i ] w»ow»*}pt>*i:ss«sftfc« 

^T&ffl-fS, iJ^21fij&©#X?£±§§tr lX«2UU:ffl 
#X38£§gt;: 1 Xtt 2 EUA4&&ttfcj&kS;0f. 8S% 

[§9**2] 3>r>iJ-O§i*«2 5 0 pF~2 4(i 
F 3 19** 1 IBfEWX 7/1 y v X 7 Affi ,&*8§. 

[If** 3] Mtr/N*7.[Hl^tP>T : >-9- 1 twr B 1iC. A 
X Eigifr ^©3 >7>-y7c«ffl ©^ISiE&UW g« $g© 

sirsiHia^xxigai^saEaEiHiBurss'wtKttsn 

T H * M * * 1 X tt 2 $ B « © X 7 A* -7 ^ -> X 7 A ffl 

[§9**4] Mi3/N'X[Hi^ < tn>x>+)-<h©r B 1(r > A 
X USSfr 6 © a >7 ©*flERt^f SfllfB© 

fi. £ffim«£S»ftLiSKm«t£LT:3>7>^iCjffiT 

«f 3 IslftiPSaElsllg £ 3i > >-9-©M (I mi <b nt H 
3 §9** 1 X« 2 Ef©I7A*-> ^->X7Affl^8§ 0 

[§9**5] HfwaE8ssnfc3i>T*>-y-**ffl«£E& 

tg^#?£-r s §9** 3 x« 4 te«©x 7 a ^y7fA 

[§9**6] -<>f-y>x^Bi[ii?s^iaiHi?grtic 
istt f.nt §9** 1 ~ 5 ©t^-m^ 1 ib«£©x7a* 

-,y? , >'X7Affl,£*8g, 

[§9**7] -f >tr-^>^3C*leitt*ttta£ti<o±|8 

fc*ns-r*«ffi**r lt^-&§9** 1 ~ 6 ©^m*> 1 

fB^©X7A'-y ^yXfAffl 
[S3** 8) IBfiaiHlSS^. #Xfg£§§f:::fctt5,6*:§§ 



x^^rt©^si)iitg^wr-5iHi!S. &#3i>7>-y- 

©Tft^£&£lT&BS6g£*nr-5> LT^-5>§9* 

* 1 ~7©t^rn#> 1 ta«©x7/N*vy->x-rAffl^ 

05 [If** 9] JEKj&kaWVffi-efB^Lfcy'fXKJ: 
19** 1 ~ 8 ©l^-fn#> 1 l2«©X7A'-y ^yXfAffl 

»9**io] zg.iz&'xmzrMz^^^izwmz 

g&HN&'SrWlxTt^Ig** 1 ~ 9 (D^-ftlfr 1 IE«© 
X 7 A* v if ->X 7 A ffl &>XM. 

[sf** 1 1 ] fo&&M&m®m*mm®&ft\zfttE 

-T-519** 1 0BiOI7/b'y^fAfflM. 

15 [§9**i2] mmRifmm&>fa j t>vizmmt!titz 

fc. «&©#Xfg£S<hX7A*y^,ha<iK£;*nfcfi& 
© ; &ya-^-^t*tt5l7n , 7y'x^fAt:* 
Htrl2«fC©^X^±S§iC 1 X\Z2U±®. 

20 *a*n*:ASi^c»i*jta9!«-r4*«iHiBr»»3. 
e/i-s a*x [ej^astt e> n. strie ax mmfr z mm&GL 

25 X^JR^$nfelH^©^X^g§*^lbW^(c« 
ffi<t. 5£JR«t:«T*^il*«A. -55B 

mUlK^iStten, MfCA'XIslSltn >7>-y-i©r B i{r 

35 ^sihik©^ >.t-y>^*seai-rs@iS3WKtt'&nT- 

t^I7A , 7y'y7fAffl«S@!S. 
[§9**13] 3>r>-tffflM^2 5 0 pF~24 
M FT'*?>§9**1 2fBm©X7/\*-y^->X7Affl«li 

40 [§9**i4] ^znxmmtiy'ryvt.omiz. 
a*x e> © a >7>-y-3S«ffl ©mssa?>*F5f mtnuo 

*-r50»*«/'CXIl«*»6«Ea[llH»CM4IBH:»»t6n 
45 T^-5>§9**1 2Xttl 3fE«S©X7A*«> ^->X7Affl 

mm®®. 

[§9**1 5] Mir/\*XlEl^<i:3]>7>-9-i:©P B i 5(c < 

t n'x e © a > 7 > vimm <Dmm& xm sit ?s© 

50 «H6*«rt>«SiiiaiS€*LT*0. -f >t-^>X*3E 
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zmxmi 2x«i 3te«©x7A*->^->x^Affl«fi5 

»*ftllR-r*«fll**LTl>*ffl»*« 1 2~ i 6»^-r 

ItJjcS 12-1 8 0^fn^ 1 Etroi7Ay ^v-Xt" 
AfflJftffllHlS&o 

£*lsll&<htttt£ftT^*»*«l 2~ i 9»ii-rn*> 

[»*JR2l] &tttt&£«lslBft<&Jftl3lgrtic£ftE 
TSf§*^2 0 l3«»X7A*>y ^vX^AffljlMftilgg. 
[W*^ 2 2 ] ttS&tf»*{ftfti-tr >+H;:«»lES*ifc 

© ; Eya-;^-X 1 i:^t?>X7/ , !7yyXrAIIt3 
^TffflfS, l 2 Kifi 

I7A'7^y7fi**«, m^ffl^X-;/ h£i!i®U IS 

^8§<i:A'x(Hi^^?i^*<z)JSi*:(c<j: o aaaan-cij 0 . 
m^e»A*xiHi^$:^LT^DS*jiio. <>e-y>x 

S lsIS§£SgT:3 >^ >+»"^m-r &X 7 A* y y 



■>xr Affl &'xmzWL®. £ a >^ (Danism. 

[g»**2 3] a>r>ii-(CSI^2 5 0 pF~2 4 
/z FTffe-5g»*«2 2%m.<DX.7 n-j V^XJ-Km&X 

mzWiW.-&nti^> z T> j *(Dftm3j&<. 

05 [W*«.2 4] s€(rA*x[Ei^tn>^>-9-i©rpli3, 

m-t -s iugga<A*x 0^ 6 mmmmzmz tntzmt 

10 T^5I*JS2 2X(i2 3tB«(DXTA*-yy->X^Affl 

[«*f2 5] MiCA*XIUi^<i:H>T r >-y-twra(' < 
A* X 0^ 6 CD 3 >+!-3temffl CD«i^tS.D^f Bffi^gCD 

15 «SB*«poSE*0»S*LT43O. -f >tf-y>X«as 

*»*3B2 2X(i2 3fB«00XTA- y yvX^Affl^ 

20 RtfA*x@*^;:*v0>5«mcD^&<<*:*>— 

x 7- a ffl /Steffi trise $ rut u >^ >+f-«^m^&. 

[«f*H2 7 ] -f >e-y>X^«|iI8S^*ffllHlKl^ 
l'lgtte»tlT^5St*^2 2~2 6 <D^-rn^ 1 IB«© 
25 3>x>-9-»3t-e?j?iU 

[B*S2 8] -f >tr-y>x^miHiK^«sKflt©± 
[ti*JS2 9] mmm&tf. tiTsfttkmzisvzgjt 

30 UK. 

tt-co^ stfta-r •& mm s ^. @es £ # l t ^ z> m 

*^2 2~2 8C0^-rn^ 1 fB^CDXT/\*-yy->X^A 

35 CsS*S3 0] Mir**^n^TfS£L;ty<Xtr<fc 

lf*]S2 2~2 9 lfi«OI7/t«^yXf 
A ffl USB $ nfe 3 >x >U- ft. 

n<D^7rty#i'Z7-Am&.xmizmm£ftti?>j : > 
limm 3 2 ] Mtm&m&mmi&tfMm&if&fHizwtE 

45 T-5SS*^3 lfBfKCOXTA-u/yvX^Affl^ggtrSS 

[if*«3 3] ^x^ttsp*w-r^A9^>yrttr. 
«»»:j:oTfpft-r*^»i. &xm\z£ixmx- 
mmz nx 7 a* y y $ -tt-s tz#><Dmmrtx zm± 

50 -r^/tfX^^J^iR^^n^ lXtt2J^±©j^«ES<t?r 
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LTS?#3f 1-11 W-?tlfr 1 ffi«<Z>X77\* 

nf»tj;oTfp«i-r«8ii*3Bi~i i«D^-rn^ieft 
if. w.u\zmm^7nyif&w.<g-$-z> : £is3--)v>r—7, 

t. Sr-^tyx 7 A «y y ->X fA. 
[0 0 0 1 ] 

[X91G>JR-rsttflfft«] #5S?S«:. AX>X^A£?iJ 
ffl Lt 17 A"7 i^xXfAlCffiffl T5I7A'7 ^vXf 
Am&ikm. X-TrtyifisX : rl>.mM9mi&* l7A'y 
if >X ^Affl,6*8§ !~1SM$ tltz 3 >x>1J-©3fe*;Srffi 

[0 0 0 2] 

[a*©iSIB&at«M*«*ftL«t5<!:-r*«H] *Pn© 

m<t<Dm$ifr % . 17A7 ^ y/f a ro«fi{fcA<jj««e> 6 
Ht^5. «iS-e«. S^ffiffl. ib^ffiffl. eggB&ffi 
ffl. fflS«^ffl^<oj:^irx7A*y^«)a«, *g&*tiS 

jQ-r^MlollC^S/i*. X7A*-;/2'->XxACD3g;fi{tCD 

[0 0 0 3] Ift©I7A'7^yXrATIt «8§t (* 

3si]^rL-- 7 h (ECU : Electronic Control Unit) i 
(@-«(7)^X^±S§ (^^-;i^r-Xrti;:;ffXf8£38<t: 

T^3„ iOEC Uti> ©if xl54iBi«)»««JIS 

[00 04] 01 1 CD<hi5D . ECUiiH^cD^X^^ 
§§CD.&*8§ (012) itt. &-r2#©*#t?»tt£ft 
S d i KftSfc*. ,£*8gi!ggcOD 2 fgcD&cD^fl^.&g 

»3TB|(D{M**|J&>6. ECU<hI@*CQ;tfX5g£g§«*:teigi 
#0*Ttt«*n50Tlttt<. ?ggC©:3*?^£;frL 

* ? ? (3 «t 3 SffiiQUu&o^ * ? ^ gccDifira ic «fc -S a x 

f^cD^CDA y ? 7 X°miH!/B (magi E C UW©E 

^w^l ££#©*>©) tLTEcui:a*a*nt 
a>^>-9-w^ffiJiinicJ:^ECuw^ffi (fflS) i©Up 



[0 0 0 5] ^CT, A'X->XfAi&I7Ayi/yXf 

05 ^3. £©A*X->X^A£fUfflU£X7Ay y->X-r-A 

[0 0 0 6] BllOitSO. ECUSI5SS*rolt 
7<^£&3AX@3g#i£tt£n. ffl*CD#XfS£§§ 
tt, 2*©^ft («^KJ:9 3#UUi) ^UTA'XIhI 
10 mz&lgtZft. I7A*7yyXfA&MLT^5, ^ 
LT. El 1 ff)=toa:I7A'7^yXfA©«^:a. * 
Bffli^iHC^UT. £>g/j:;tfXf££§g/c:tt£f£i!) 

15 T-5a>x>-tb&t§S:g$nS„ A'X^X^A^rfiJfflbfc 

3>x>-y-(O^fi&Z>'ttfi«/h^<^0. Ell 1 017 
A*y y'yXfA!:J3WA'y97-> ^ffl m >x>+rCDM 

*3^-5>Hffl{b^»]t#$nT^-5„ ftsfc, A*X->X^A£ 
fj-ffl Ufc^fftttllt LTtt. «rBi 2000-24109 
25 8 #3g2 0 0 0 -5 1 3 7 9 9^&«&tf*SW 

1270725 o%wae>nt^5. 

[0 0 0 7 ] *^BJ(J t A7yXfA$I7A-7yyX 
[0 0 0 8] 

[SSgi^**-r-g.feJ6»^P5] Automotive Safely Rest 
35 raint Bus Specification Version 1.0 (2001/12/03 Phi 
1 ips electonics N. V, TRW Inc. Delphi Etectoronics 
Systems, Autoliv Inc. .Special Devices Inc.,) (cd; 
ntf. AXyXfAMO-fZyl-^ (Slave) (DM. 
ffi^Fffi (n>^>+»"C0ft^S) tt2 5 0 pF«Tt^ 
40 S^tlTl^-So L^U ClcOct^/i^ficO/jN^t^ >^ 

ittt£fa±$-tr&l;:«. 2 5 0 pF5-SA5§ltD3> 
T f >-y- (tTF. 2 5 0 p F t u Fyjr — & 

45 -J £fo?z>o ) Sffln4iiiiy;>fiiitts««. dFt 

-^-C0#ffiS:i#^3>^>-9-$'ffl^7tJ®^. A*X->X 
-rA (A'XIhI^) Sratn^^oKCD^^n >^>-9"C05t 

50 JWH^JSSns. 
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-r*a«ia»©-f > tr-^>7. Sr^-rs hk^isw . 

ffl«fc0/h^<T#5. in-t-w F*- ^-Wi^m^ffi^jt 

[0010] (1) SI 
£8§ £. X 7 A* v ^ t jfl*iR« $ ftfclM*©^ x 3. -;Hr- 

^ V 3. — ;Hr— X (C)R^ $ nfr<@* <Z>#X Se^SA^Sft 

wsw-ett. ^ai#i*tffl©*8iE*a >7>y-\zwni? 
2>ienmi&&mi*>ti, miz/sxieimiia to 

[0 0 11] 5 K3fc«laI!£tfM* >tf-^>X^ 

jft-TSEWSSIfttt. -f >e-y>XSrS:«T-2.lHl!SSr^ 
L-T. A*XlHl^ea>-r>+}-{raSS«i^S:fT3i<i:{C 
•fcO. /hS&AW** CpFit-y-) T*#&*a 

[o o i 2] -r >e-y>x*^-rsiei8Stt. ^> 

& h7>yX^iLTttMOS-FET§£1^5Ct 

So 

[0 0 13] 3 >x J»«lH)?SC0rtXtt^(IiS^ 
2>Z.£tfT&. fltt2 5 0 pF~2 4yFAWSL 
<. 2 5 0 pF~l 2u F^ t k0ffSL<. 2 5 0 pF 
~6 u FA«55^fiF*U^. 

[0 0 14] ±fB5gB^T«. S(l/N*X|Hl^<ha>x>-y- 



yv\zm-tm$i*m'Dmffi.mft*mLT$><o, -r>e- 

[0 0 15] ±fB5!^-C«. JJl:yUB«t3>f>1f 
05 t^llc, A*X(Hl^?)CDa>^>-y-^«ffl©«iSS.Z/ 

^ >x sr^mt-s w&i)mmM& ta>f >-y-a>ra cigg 
t* 6 nt ^ -a ci t. fiw $ b (,>„ 
io [0016] fisitiEiKtt, a>^>-y-£^s-r-3£a6. 
a-x mmfr %<di >^>-y-ftm.m (Dmm.Rimimm^(D 

[0 0 17] ±Effi9iTtt. ->X5"A^:tt:wffiBS{b»K 
20 [0 0 18] ±E55«TH. -f > >X^®?S^ 

i\ z\<D&?tmm*4 >t = -y>xamiHiss(cM#T 

SCltCiO, /N*X|Hl*IA^cr)«85 (WAtflOmA) 
[0 0 19] JiEEfgBJTtt. »RI9ggH:. #X58£8§t;: 

[0020] mmm®\zit. *mafi«&Ljtt$<Dmi 

ffiW«c^xfg*gg*^ft$-&Sfe«>©**W«^#4- 

[0 0 2 1 ] ±.$mWT'te> Mfcjft^c»^«TfE*Lfc 
40 /-<X*(CJ;0. jS^«*««^»LJtcV^«t5fc-r*igiS 

.[0 0 2 2] ±|B»WTtt. Jg^*iAc^cTi:lia>7 :; > 
[0 0 2 3] ( 2 ) f5 2 ©»^#P5 

gf ^ i 2 ±aa»Honp**at lt, 

50 iStlJA'yi/t^iRt^n/ilSro^ya-^- 
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fijif 3 ttft* "7 -f -V 6 &5 AX EMbPtttt 6 

t> ftmtmzm-rz&'xm&ffiz.. tixmrniz^zztm 
xmmxm<DMiM$:=i>'T>v\zwffi-?z>3Em®i&tf®L 

(ten. 5g»--' , CXIl*ia>7 f >-y-t©IRIt5SS«BIS© 
[0 0 2 4] ^<DJ;3fr5E^(Hl!§©-f >t°-y>X<&^ 
trj;0. /hSttftffirg* (pF*-y-) 

[0 0 2 5] -f >tf-^>XSr^«-r-5HI!Sa, h7> 
y^^- MOS-FETf^ffl^Si^ft, JfcfSlsl 

tt<ortxa^K»Jt*;:t3ft«T*4. 

[0 0 2 6] 3>x>+t-a, *«lallSortXtt^K»tt 
2>utA<t?, §Ili2 5 0 pF~2 4/iF)!iWfeL 
<. 2 5 0 pF~12MF*U0ff$L<, 2 5 0 pF 

[0 0 2 7 ] ±BSB9JTa. MKAXEHSlta >^>it 
[0 0 2 8] ±|E5!WPtt. MIC/N*X(Hiata>x>-9- 

[0029] mmmmz. a >"T>-*&icmTz>tzib. 
>v\zm?mm*:m^>®mT'$><o . HfrtE&tfftiEi&Ka. 



[0 0 3 0] ±aB»^T?«. -Ot'-^X^&lHlfttf 

d >k--y>X^&®&tltt-«j--t 
05 SCttriO. A*XISI^6.«)«fl5 (MAtflOmA) 

*£&ttdfta<jfe«@&l;:aittl. A'X la^w IES/U«d!t<7) 

[0 0 '3 1] ±fB5!Hj-c« 1 jftfSleiggte. #X3g£§gC 

[0 0 3 2 ] JBffilHlSSfca, Wtm^1tt.f*<Dl^SL 

is tcj^i;. EcuA^ofi^itt, mmum<Dtz&iz 

[0 0 3 3] ±aE58WT?a. MtC*y<g§^a5-e%±UAc 
[0 0 3 4] ±ES89JT?tt. M(C^§grtHn>5 :; > 

is**»*«08sajiiaE«srt f:#flE-rs ci t^i l 

[0 0 3 5] ( 3 ) SB 3 <D*ife#& 
30" Ih*S2 2\Z&Z>5£W\t> ±ta»S(D^^tLT. 

X<i:«:#-rsx7'A*>>y->X7 i A{C*3^T<5efflT-&. W 

35 te®^©^x5!^gg(' 1 xa2^±ffl^.j2 5 sn/z^§g 

(C|ge$tl/t3>^>1tC03t^7jffiTJbO. I7A'7^ 

H*a«»t6n. WfeA-xiHi^e0fS8Cfifc:*5i^T» 

JR«$tlfe<B^©^X5!43g^l)jnJ^^^$tifet) 
fflTS 0 . 7^X5!^§§(C 1 Xtt 2 SK±m*.&$. tltz&'X 

ftm&t. ftf&mzm-tz&xmzffifL. &xm 
mz£z%m&(D¥£t*T\&xm*mxt<i*z>n%3za>}!i. 

a fc«xo««A«iE» ^ titzmffi\*if&tfWim. a n. 

«FiA:ffl (D^tiitS- 3 >+MC#^-T-2) Jc® 0K**»a 6 

n. MirA-xiHii^ta > : r>y£<F>f£\\zft.m.m'&<n-i > 

50 t:-y>X2:^fi|-rSlelSfS^I6aenT4oO. ««*>6 
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3 SriST a >x >-tf-£5fcmT -5 X 7 A* -y ^ ->X T" A 
[0 0 3 6] £<0<fc5lt5fe«IIl&CM >fc^^>X££ 

sc:t{3«fco. /jNS«cft«f*fi (pF*-y-) ~cx& 

So 

[0 0 3 7] -f >tf-^>XS*«-r5EIIStt. h^> 
vX*. MOS-FETf$fflM5dt^t, ftffin 

[0038] n>r>-t>-tt. *«iHi»©rtxttwcaaw 

SCi^T^, iltt2 5 0 pF~2 4 tf F^L 
<. 2 5 0 pF~12/iF*U0^L<, 2 5 0 pF 
~6 m FiOSII^SL^. 
[0 0 3 9 ] ±ta^HJT(i. MH/t^ EHftt 3 >y >■•*•. 

>-y-^«-riW6&«f'p«EatiHi»s*UTi5'3. -r>tr— 
y >x sr^aif -s [hiss^a'x <=> s^ss km -5 

[0 0 40] ±8ES89iTtt. Mi3AXleI^i:n>T>it 
t* 6 tit H -5 d <h tf«*F * L ^ = 

[0041] sse@8SB. ^^-y-Sr^-rs/!*. 

A*xiHi^e)Wn>^>-y-^«ffl©m8g&t>WS1f?Sa> 
[0 0 4 2] ±.%mWT'\Z, '>7. ; r&£fr<DfSiteHt<Dm 

[0043] ±ib%b^t«. -r >¥-y>7.£m®&& 

•2>Cli:(rJ:0. A*X IsMfr 6 CO^oS (#l*J;£l 0mA) 

J:0A*xiHli^»iEa^flS«)8Sn^B®*S^SC:i*< 
[0 0 4 4] ±|BB9iTtt. ^6SaiHlgS«. #X3££8§l;: 



b. ®&©#x§g£3§ri:wi£sufis^£WT5iHi*&. & 

05 [0 0 45] mW®f$l~lZ- *S**«f36Lfct*©««- 
[0 0 46] ±E3BM-T?tt. MKjifckWMraMfcl/fc 

/ -f x iz ck o . a x mmtt- m l & t » «t ? tc-r z> mm 

15 [0 0 4 7] ±|B5fiMTtt. 3 >x > 

«»3E*lHllStt*ttlHl»rtl3#ffi-r* L\/\ 

[0 0 4 8] ±$n,fz&n~m3<Dm&3 i ®<D&5£W-e 

20 «, A*X0lSl*»«-r4!lltt7-f-V, AXUJi&flitfXfg 
£S£«^-f-5«ffcW:. 2*. 3 4 #£Utir-r£ 

2W«ll>„ 

[0 0 4 9] ^SStt»t-MB*nr. &«MF£iMUR 
25 »tt*©»fb«£©ffl*£tolt#ff*L<. >*;io-tf 
A. 5P3>>. /N7r:^A*C0#Mt^*^t©^ 
^b-itAUOiifiK, ^fc^Un^^Atia^Bt* 
- UCAiKDiB^i* (ZPP) *«»SLK ZPPBtttt 
T\ ^0^>)Pa-^Ai:^^il* l J'5'A(D^^^ 
30 SntHSut^Stl/K 

[0 0 5 0 ] ±Ebfc*l~*3©/lPft^R©»«WfC 

35 tg^W-r^.lHl?§©P*ffltt< TfB<»(i)~(iii)c7)i:4oOT- 
. [0 0 5 1 ] (i) #X58£«fc*5tt5j«jAc»©»*&«© 

mtmwiL tztz iz *'xmwm'X Ltn& -otz<o. mxm 
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[0052] ffi£%j%flg©Ai*©tt*Datt (-9— 

5 >> f x > hi*©* ; A. C. Hunger** 1 9 8 0^7^1; rp r 
ogress of International Pyrotechnic Semina© p461- 

«©iianiSK£±*U&^. — 9BJRa&A*Ka) 

W©fflflLL##»ii1if.fc 9 «fcoT. c:©<fc? 

ft»«#SB©ffii*K«fc4«g£fc*«tSffl*flsi bTffi 
A. &M&Jn©i&ffi&g: Cr = r 0 (1+oiT) ] £ 
mm UT«3ft«©fflgES:*«)T. T*££&»T-&. J: 
9#W*ttfc:tt. j&*^**Si£-5C:<t©&^effi©ia 

jBtebfe^. mss i ©1 o~ i 5fgromss i sseufct 

# (B»«©ffl«tt5 0~l 0 O'CSKKftSA*. 

I £ i . R<t r *Jfc*Srr«;:<!:f:J:9, 9BHMK0!>attX 

Btt£ d © =fc 5 &iM£ttr1B&£&t < . 
[0 0 5 3] (i i) «*©*7,"5e^«CTt©«ISiJ«ffi 

-r Hffl (flw®§Hffl) . *-^>ffl#©a^©t)©^n 

n-ftlOjfcSIBBHCtt. Steffi, Bi^MS. 2t3©««jS' 

*rtKi»«c*iiwi*Bp-r*i:tK:<c*38«. erne© 
n i; r* & * Ac * . jt& * tit $g *t| an* s mh © m c # 

«e*©X7A?y©fiaft**#5Sl*&ftfc£*. 
flfOXT A -v yWWt« t If » -5 MfflbAtft i; 4 d i K: 

[0 0 5 4] «fcoT. fflJSc©^^38±»rt©»»J«f)6 
S5EStSfc»©ffi*©E»S. #X5e-£8§©*a*JAT 
ft (nil. #XS8£S©i6na*Bai-CSS£S> . * 

lw«Oftftfc»Cff 5 ^ii:J: 0 . #Xfgx§§©£#. 
SIR. «a**«*a£ttO. *^«^«©iRf«f«fJC*5lt 

[0 0 5 5] ffiE«R©#;*«±»££©8*»J«ll6*38 



A.fc*»KE»-r 5 d &*» J: 0 » * L < . *W:K0 tttt 
[0 0 5 6] (iii)a>^>-9-©T*^Sr^»-T4^tg 

[0 0 5 7 ] *pfr«^t». 3>^>1*«3fo£fc^£*§9 

[0 0 5 8] ±IELfc«l~«3©»**a©»58iflfC 

[0 0 5 9] «*fi»w©-fc;«-*— JfciWKtt**. 
20 nc*SK**Sitn5*«, /^XI#ik^K£ttiraLT^&^« 

d©*aEi:«to«^-r*y-i'X (5s?***wft-* 

W*Ttt«ca*^Ff6<fe©BH£/j:-5y-f X) jWPSjI^ 
-i" ^<E>et)oT^§§icatn-5Stl^fe 0 . , CI© J; 5 ir 

Li^'f x**e«sn* - fv&'X®tfWiftm£5\ 

Z. £ C J: 0 . ±IS Lfcjft*»©«f|s»««l»Jl:Sn 

30 -So 

[0 0 6 0] ±KLfc»l~JB3©*ft^R©*»W^ 

*3tt-5^*&^«iHiS!S©»ffltt^©£*3 0-eab-s. 

[0 0 6 1 ] d©tt«tt^3e«|p|KH, Tte^; ( I ) : 
. i (t) = (V 0 /R) Xe-' /CR (I) 
35 v 0 H3>r>*5ttSEE (V) . Rtt@S§S 

*a (q> . ctia>x>+j-#a (uf) . titmm in 
sec) . i tenm (a) ) T-s^nsfttSf 
&E.ft& j p-&Mmz&m-rzmm : s:mTz> =b©T-$>-5o 
^■©«!tt>iBi«©3g*«<iE*w#-r4fc©. n>^>-y- 

40 t%mfflt<D&fil®&\Z=l^ )l*lt-&2-£Z>Z\ ttf-C 
§T. S(C->X^A^©f8!B§flr:©KA^'E.. MflBtt«tt 

[0 0 6 2] ( 4 ) i&<DmVt¥&t 

m#m3 3\z%z>%w\t. ±«BBRa©«s©»»*atL 

S0*»iR*Snfc 1 X142 ^J^±©^^<!:?r^^-plR^L 
T^^XT/N'^yffl^Xfg^ggT^cT. ^§§£LT 
50 ±te©XT/\*.yyi>X^Affl^8^1iA/tXT/N'-yy 
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coo6 3] w.\zmxm3 4\z&%mA\$. #x#asp 

X7/\*^vX7-Affl,£*8§£. ,^8§(3J:oT«fik • 

^TiR^LTteSXTA'y^ffltfX^gg, SjS£!g 

Xl*gt^4t5 #X &mA UT»«T*X7/'«v 

t Sr^tTXTAu/ y ->XxA £ti -5 = 
[0 0 6 4] 

/UHi*ttfflt4itl:J:D. ->X^A£#©4Sfift; 

[0 0 6 5] *^4IffllfeI7A*7^yXfAH 
0 1 IC^Tt&D, ECUSriljSTS 2#0>S3tt'7-f A" 
fre&SA'XInliBM 0. 1 lSffflUTl^. ECU, 
(i. 0^LTi>&t^i(l (#MC0A^^'J— ) <h«»& 

»-k>+Kc«gi!$nT*3 0. mzmm<nffl3zm\z$itfz> 

^•5. #§£HJ£j@fflb/tX7'A'-y^>X7 i AT 

«. (l*<o;ffx5g£g§ (jfc*c») Z&zuy^yvtm 

S£nT^-3©T; A*>y 5? 7 -y ^fflCDa >^>+J"«/J^ 
S (ip*.«ffl:) ©fcO-CIl^«, 01 lTSLfc»ffl 

5^>-9-(i. /fyfU-iECUHCDU- H7<'t»iiSO. 

tf&ZfZib. CD -3. 

[0 0 6 6];UB*10. 1 1 *P9rtK:*0ft»* 

©#Xfg£§§<!:«:. 2* (.XlZm&lZJ:K) 3#J&LL) 00 
(^•3. 

[0 0 6 7] El lT'^tX7A*7y'yXfA4', HAT 
0^L£^va.-;l^-Xrt<Z>#X5£±&£l.Ttt. A 
ikSfflai:)Si;T. 12. E13(C^-r i bC0$-ffl^-g)Ci 
rt<T-£3o 02 «, ioco->>y;us 
2 1 ) »#gy3[6]^<O»rffi0T* 0 , B3I1 jUikMHfi 
2 0«fa7JH (**§§3 1. 3 2) GD^fl^ft'MT) 
WS0T&3. 

[0 0 6 8] ->>^;US!T«. ,£*gg 2 llc2# CXtt 
«&C:<fc9 3#£Lt) COfcf>2 1 a. 2 1 bflt&ttSn 
Ti50. 3^i7^2 5^LT. /UlslSlO. lit 

[0 0 6 9]fi7JH!ftt, &>Xm 3 1 K 2 * (XB 



Ji^ttckO 3#J£Lh) CDtf>3 1 a. 3 1 b^§gtt<b 

n» **s§ 3 2 c: 2 # aas^i:j;i9 3*K±) <oe 

>32a, 3 2 bat&tten-CfcD. ^tl^^i;^ 
3 5, 3 6^LT, A'XIsli&ii 1 0 . 1 I £&Wi2tX 
05 -S. 

[0 0 7 0 ] 02. 0 3T^T;tfXfl£834'. .6*832 
1. MS3 1. 3 2tLX\t, WAtf. 04. 05T 
*L/tt><0*ffll»4^t3&«T**. 04. H5tt£*gg 
©*«IS»fBBHT*0. ,6*S§2 1. ,6*8§3 1.3 2 
10 tem~ffiy&V> : tb<D$:m^ : bZ.ttf-T?gZ>tztb. UT&'X 
§§2 1 tLTUJBj-r-2), 
[0 0 7 1 ] 0 4(37K-T^ik§§2 1TB, 

fgAS (WAtf. ZPP) *ijfiE«StlT*50. TSSK 

t/2 1a, 2 1 btJfcKSn-CH*. 
20 [0 0 7 2] 0 5l37K-r^§§2 ltB. H^X'Wt? 

[0 0 7 3] 04. 05 W^ggftiClStten^a^ 

&m-e^Tmmiz-?z>z.t&T$z>o 06. 07B, 5g 

30 iI^10©t)©T', 08. 0 9«%iag|5^2orofc<7) 
. fcfe. HOB, 0 6~09 t^LfcA'X^ 

[0 0 7 4] 06~0 9T"te. *«±{C, a>^>+t-t 

35 f%mm&&'s;/vfzMm®i&tfB§>wtEti. /uisio, 

»IS&#gStte>nT 1^506. @8TB. A'XIUlgl 
0. 1 1 £3>5^>+l-<hC0RS]fl. /UBilO. 1 1 

40 ffi*mffiLmffimiMtLTzi>7 : >v\zffi.-?mm$:tt-z> 

XIhI^IO. 1 1 3S^e.SSKlll8SS:igTZi>T f >U-fcS-S 
[0 0 7 5] 07, 0 9Ttt. /N'XIhI^I 0, 1 1 t3 

45 >-r>iticoFpl(r. a*x[hi^ i o . l id^con>^> 

ffi.mffi.tLTn >7>v\zffi?mm*m-o&ffim , &tfWL 

fte.nT430. f>tf-y>XlHl88«. /\*X(5]«|10. 
1 1^6S§itlHl?S : &«T3>7 ; >-y-^Ma3tem(Hl?Sllag 
50 (tenxir^. 
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[0 0 7 6) i6~i9Ttt. i&mizmcTi&m&Bm 

[0077] El 6 ~EI 9 Tte. &X&tmWi<»&&;(DU 

[0 078] 08.H9T(1 2-D<Dm&fflifi. \~D<T> 

[0 0 7 9] S3ro£5£#X§££8ga<2O0D,£j'c3§3 
1. 3'2**lxT«r»*«t#CH:. J: 

Xtt2r>©jfek»*ra«r»^»S-&*«^0 3 
a0©f^»»fil**#iL6n'&*<. 08. EI9<ZX£j'c88<d' 

suflE&KHi. Ecy^e.©sttE3a«3«)»^i*)*Kjttj 

X^^>, m3\Z7jkLtziJ^%±^(D^^3 1 , 32 
(3. El 6. EI7XfiEI8. m9lZK-?ffim<D&<DlZ-?Z> 

[0 0 8 0 ] I6~i9 tC*-T*1S±0Oa>5 :f >-!t. -f 

2 1a. 2 lb^LT/U@^10. 1 lirS^Sn 

[oo8ii;u@sio. i lfrzw&ztizmffiR 
uv/^vz^mkm ^«t07 s ^jkm*$n. mc 

U (Microcomputer Unit) \Z^iXtz^k. MCU* 
[0 0 8 2] MCUtf6JR«tS««-r*ia!SIH^tt, 

[o o 8 3] mmmt&'xmz&L-c&v. ^>x>-y- 
<Dfrfr%<Dnffi<D&i&\z&*)5mi,T. &xm*mxz 
•a- -s. 

[0 0 84] ^(r. 0 1 ~H 9 flcfc 0 . *§89)*Bffl L 
?zJiTrty'!/->Z.TA<Dmmz-D^TWtWTZ>. 

[0 0 8 5] ^M^®#<75^ff«Sg.-e$.^<i:#lC(i. /X 
X®8iU0. 1 1*»T. ECL*e.^MS (,^c 



[0 0 8 6 ] Sfc. ^&5>£&£*gg<75:3>5 : '>+r'\<£> 
Mfc&StlS. dCD££. Sitlu4>'=>A*Xia*Sl 0, 1 
l^LTMSnstSHl OmAgSTSO. — # 

15 So z.<Dtztt>. ax®^ 1 o . wt^h^^y^y^r 
izmffi.&ma&LtziiZte. nffiotim'tfziy^ywiE 

i^na:<^ 5 L#>L. BI6~09 (C^f t*5D. 5£ 
20 Sfcitffi^ffi (pF*-^-) T*7*fcft?i^fi (/iF 

■*-?-) <nziy7y-y-&ft.m-?z>z.£tfT2z><D-z:\ 
axe^i o. 1 1 \zmti2>mmt. ly^y^omm. 
m£mzm<Dmmmm*%mt<-&z>fzisbiznm2tiz>o 

[0 0 8 7] I7/^7^i/^fASRlLft*H*«fSS 

25 Ltztz. mw&$a-ty-*fr*><»ffiWtfEcuizm*> 

tl. ECU^e>»1tfB«. A'XIhI^I 0. 1 1 £ijST. 

fkm.v> < £-kmfc<r>tzib\z3LT n v V 

30 SS(l»ffl/l;l/XSr^C:i:{C«fcO. X-f y ^@ES*«IHBH 

[0 0 8 8] X-f MCU«tOWAtf»«fi 
1 0 0 useznmW^frT.WlNX^ntzt-lrZit. 1 0 
0 /xsecBSJX-f y?-$:fflC< 3 >^>+r^£OT^s?t£*g 
35 1 0 0 usec©A;uxtLT*^c8§<7)5!flffllc:dK-rt>CD 

t»*. tJio. cirox-f .y^@K«. -tMux^. M 

OS-FET. A'-f*-7 h7>->*X^SrX< -y^lHlSS 
tLTffifflLfcit©«t^C. X-f y^lel&Cl^ijK ($<J 

»a;ux) awi-rt^-sra. M'^f^csti^i 

40 ^WctolrLT. Blr^©B#ra<S (2 0-5 0 

OMsec) ©/^XS^»<0«i»aJw4-A*CtrBf 

[0 0 8 9] CW«i:o^£XT/N*yy->X^Affl.^8§ 
45 (Xteltt?fi[Hj?&) *fflH5:tl:J:0. ffl*«>J&k»*: 

■ misttmzitzizmTzmmm <»*x*jM s -a) tfi 
^'>$n-2>cDT-. *xm3LW*iEi?;ftmzTZz>\z^z> 
mmm mxx.^)^-m) fe^^n-sctic^o. 

A*u/^7^y@ilgffla>^>-y-<7)^a (BP*.ttS) fc/h 
50 ^<T*#. ECU§M'l^<tt5. Z.<DtzSb, 17 
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[0 0 9 0] &XM<D%tXti£MlZJ: 0 . El 2. 0 3<£># 

<7>#Xfl£SiJ. Xtt03K*tt*flSl*RjftSl*9©SBl# 
7. 5i£3J £: £ 2 CBtt^A 2 #Xf€£?PJ#»*$:«& L 

*-Xrt»C#*«£S<h#K:JR*3n;fcX7/t:y^«» 

[0 0 9 1 ]l7A'7^Xfi»ll @ll:^tt)© 
T, 02, HI 3 CitI7A»yyffl3!fAfl4Si:I7/'? 

0 . t^WJSF 1 1 -3 34 5 1 7 ^^«<0ft?SS^ 009 

6~o i o 2('^wtctB^^n, ii:@i7-es^n 

[0 0 9 2] #5M3©X7Ay^->X7\kfflj&k»&tf 
X7A*>yi/->7.^Affl*«|Hll!S«, WBHHDX.T/'tyif 
l-f/71/-^, gjfffi«)I7M7yffl'f>71'-^. 
t-f FX7A*7^ffl'f>7^. *-7>I-f>7l/ 

— --#;i/X^-ffl-f>7i/-^, -iyy^—^-f 

[0 0 9 3] 

[5B91©3&*] *M*IfflLAcl7A7yyXrAII ' 
ckn«, A'Xi'X^AfcfiJffl-rSCltKcfcO. I7A'v 



5. 

[01] #^BJ£igfflL£l7A*^->X7 1 A©:-r* 
05 [02] #?g0J£jgfflL/tX7A*u/yvX^ATffllA 

S0o 

[0 3] LtI7/^y yyXrAtffl^ 
10 Mi. 

[04] #fgHjl£jgffiL£X7A-y^->X^ATffl^ 

[0 5 ] *f6WSrjgfflLfcX7A*>y^v'X-7ATffl^ 
*^&0fi&£tt»?fi8a>tKBriiiBI. 
15 [06] *^iS;IfflLftI7n'yyy^fAT-ffll> 
•5,^§§Wffi.^0o 

[0 7] ltI7A'y^>XrA-eit> 

[0 8 ] *mMzmm Ltzx-rny ^yxfAt-ffl^ 

20 *jSyc»©««;BI. 

[0 9] *^*Iffl lfcI7A'7yyXf ATffl^ 

[010] 0 5~i9TStA-XiE, xS^I/tU 
73, *«*EECDA°;i/XiS^0o 
25 [011] H£*(DI7A7yy^fA©-f/-y0. 
[012] »«I7A*7 7'yXTAtffl^T^5* 

x^oiwmwm. 

10. 11' A'XlEl^ 



[01] [02] 
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